. (A) CE trace of the donor mixture used for the preparation of panel substrate pools. The oligonucleotides were mixed based on the reported OD yields from IDT and eluted and analysed via CE. The sample trace shows four peaks: from left to right, the pA, pC, pG, and pT donors. Note that the FAM-labeled oligonucleotides run fast compared to the LIZ-labeled size standards, such that the 30, 32, 34, and 36 base oligonucleotides elute at ~11, 13.5, 17.5 and 19 bases relative to the size standard. The area of each peak was averaged over three runs and the molar ratio calculated to be 0.247 ± 0.004 : 0.260 ± 0.001 : 0.249 ± 0.003 : 0.244 ± 0.002 pA:pC:pG:pT. (B) HPLC elution of the mixture of the four acceptor nucleotides, detection by UV spectroscopy at 260 nM. As shown in the inset table, the peak area of each was normalized by the predicted extinction coefficient for each oligonucleotide. Peaks were identified by retention time compared to separate elution of each oligonucleotide. The molar ratio of the acceptor mix was found to be very close to 1:1:1:1 A:C:G:T (average of three runs). At this reaction temperature, probes could not rapidly melt and reanneal and the maximum observed yield for any given peak was reduced as compared to reactions run at higher reaction temperature. Products were analyzed via CE and the data is displayed as described in the Materials and Methods section "CE Data Processing and Analysis" in the main text. Here we observed almost no discrimination against mismatches on the phosphorylated downstream probe side or against upstream T:T, T:G, G:T, C:A, or A:C mismatches, though upstream probe A:G and G:A mismatches were not ligated. T4 DNA ligase could even measurably ligate some double mismatches involving G:T, T:G and T:T mispairs on both sides of the ligation junction. Figure S4 . Mismatch ligation panel profiles for the reaction of an alternative substrate panel designed with a higher T m (~75 °C for both acceptor and donor). Reaction conditions were 2 nM Tth DNA ligase in the standard reaction buffer at pH 7.5, incubated for 30 min at 65 °C or 75 °C. Products were analyzed via CE and the data is displayed as described in the Materials and Methods section "CE Data Processing and Analysis" from the main text. Reactions were incubated for 30 min at 55 °C in the 9°N reaction buffer (10 mM Tris-HCl, 600 µM ATP, 2.5 mM MgCl 2 , 2.5 mM DTT, 0.1 % Triton X-100) at pH 7.5, 8.0, 8.5, or 9.0. The stated pH of the buffer stocks (Amresco) was determined at 25 °C, not the reaction temperature. Products were analyzed via CE and the data is displayed as described in the Materials and Methods section "CE Data Processing and Analysis" in the main text.
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